Introduction
Primary aldosteronism, which was first reported by Conn in 1955 1) , is characterized by hypertension, hypokalemia, increased plasma aldosterone concentration (PAC) and decreased plasma renin activity (PRA).
Since then, various clinical features of primary aldosteronism have been reported 2) . In case of primary aldosteronism with chronic renal failure, there is difficult to be diagnosed because hypertension is frequently associated with chronic renal failure. A few cases with primary aldosteronism accompanying chronic renal failure or end stage renal disease have been reported [3] [4] [5] . Two cases of primary aldosteronism with chronic renal failure 6, 7) and one case with autosomal dominant polycystic kidney disease 8) have been reported in Korea. All of cases had typical clinical manifestations of primary aldosteronism which of hypertension, hypokalemia, increased plasma aldosterone concentration and decreased plasma renin activity.
Then, we report primary aldosteronism which has atypical clinical manifestation because of end stage renal disease.
Case report
A 52-year-old woman was referred to our hospital for evaluation of renal insufficiency. She complained of general weakness, anorexia, and weight loss. She had been treated with antihypertensive drugs for 10 years.
Her brother had polycystic kidney disease. ng/dL per ng/mL/h. The serum levels of ACTH, cortisol and thyroid hormones were within the normal range.
Abdominopelvic computed tomography revealed a 4.4 cm 2.8 cm-sized mass lesion in the right adrenal gland × (Fig. 1) . We surmised that this was aldosterone-producing adenoma in end stage renal disease. She is now receiving maintenance hemodialysis. We plan to operate on her right adrenal gland mass if her general condition improves.
Discussion
Primary aldosteronism is usually associated with hypokalemia, hypertension and metabolic alkalosis 1) .
Hypokalemia is one of the most important symptoms in primary aldosteronism, and the mechanism of this hypokalemia is recognized to be mainly caused by accelerated potassium excretion in renal distal tubules However, the clinical and biological spectrum of primary aldosteronism varies 9) . In particular, hypokalemia is lacking in 7 to 38% cases 2) . Normotensive primary aldosteronism is very rare 10) and is not fully understood.
In particular, primary aldosteronism with chronic renal failure is difficult to be diagnosed because chronic renal failure is usually associated with hypertension and two cases have been reported in Korea 6, 7) .
The aldosterone accelerated renal excretion of potassium, whereas augmented potassium metabolism by aldosterone is also observed partly in the gastrointestinal tract, salivary glands, and sweat glands.
Therefore, in primary aldosteronism with chronic renal failure, the serum potassium level seems to be determined by the balance of the augmentation and the suppression of potassium excretion by excess aldosterone and renal failure, respectively 3, 5) .
In this case, we thought that normokalemia was balanced hypokalemia of primary aldosteronism with hyperkalemia of chronic renal failure, and that hypokalemia developed after hemodialysis was due to an imbalanced primary aldosteronism with end stage renal disease. In a word, the effect of excess aldosterone and the grade of renal failure should be almost counter-balanced. Plasma renin activity was not suppressed in the follow-up test and we thought that plasma renin activity escaped from the suppression by the automonously secreted aldosterone or stimulated by chronic renal failure 11, 12) . We conclude that when a patient with chronic renal failure shows unexplained hypokalemia, an association with primary aldosteronism should be considered. And normal blood pressure and plasma renin activity do not exclude the diagnosis of primary aldosteronism with chronic renal failure.
Especially, in case of primary aldosteronism with hemodialysis, serum potassium level have to be monitored frequently.
